Abstract: This paper studies associations between the use of formal decision-making processes in e-Government projects and the outcomes of these projects. By doing so, this study contributes to the decision sciences as well as to the fields of e-Government, information systems and public administration. Data were collected using a survey conducted among Swedish national government agencies and municipalities. Variables that have been investigated are the defining and weighting of objectives, resource allocation and assessment of whether objectives are met, as well as to what extent risk analysis was conducted. The results reveal that successful projects distinguish themselves by involving more activities related to formal decision-making procedures, especially with respect to stakeholder inclusion and weighting of objectives. These initiatives also manage more types of risks, including organizational issues. Future research should continue to explore the possible benefits of formal decision-making and risk analysis in e-Government.
Introduction
E-Government is the use of information and communication technology (ICT) in the public sector. While such initiatives are often linked with promises to transform government services and increase efficiency, research has shown that adopting ICTs for government purposes is associated with a high failure rate. The risks that lead to failure can partially be explained by the heritage from the information systems (IS) field. In a 1987 paper, Lyytinen and Hirschheim refer to two decades of IS failures as "legendary" [1] . Many of the same problems that have plagued the IS field for many years have reached the public sector, as governments increasingly implement Internet-based technology. The public sector has some unique features that may increase risks: for instance, many stakeholders are affected by the outcomes and a variety of organizations with different aims are involved in developing the related services. Moreover, the stakes are high because poor outcomes funded through tax revenues affect society's trust of the governmental bodies behind the launch of ICT solutions and lower trust may, in turn, dissuade citizens from using e-services [2] . Budzier and Flyvbjerg (2012) suggest that organizations should establish efficient methods of decision-making to enable early detection of anomalies in e-Government projects with trajectories that might be difficult to predict [3] . Ekenberg et al. (2009) argue that government authorities should use available decision support methods in a transparent manner in order to avoid having the public "guess" the data, values and priorities on which a public decision is based [4] . Ekenberg (2015) also concludes that public decision-making is in a highly doubtful state; although new means for structured participatory processes have emerged, government entities seldom use them in decision-making processes [5] . Since unstructured and non-transparent decision processes hinder the realization of public values and citizen trust, Pardo and Burke (2008) argue that (government) leaders must understand the link between their policy decisions and the capability of governments to create the systems necessary to share information and other resources across boundaries [6] . To create seamless e-Government services, many solutions require cross-organization collaboration and interoperability between several systems.
Literature that specifically explores how and why public sector bodies make decisions regarding ICT initiatives remains somewhat limited. A study by Nielsen and Pedersen (2014) reveals that politics, intuition and coincidence play a larger role than rationality in local government decision-making concerning information technology (IT) projects [7] . Moreover, Janssen and Klievink (2011) suggest using enterprise architectures that explicitly consider risk management to improve the outcomes of e-Government development, especially in collaborative initiatives (which might be more prone to failure than single-entity initiatives) [8] . However, research on risk and risk management in relation to e-Government is sparse [9] . In a study about IT investment decisions, Bannister and Remenyi (1999) mention that only a minority of decision makers use formal approaches and that managers often rely on their "gut feelings"; as a result, they recommend that future research should lean on psychology and philosophy to achieve a greater understanding of the managerial mind [10] .
Decision-making and decision makers are often mentioned in the e-Government literature. However, few studies have actually examined associations between formal decision-making and the outcomes of e-Government projects to see whether formal decision processes are a "panacea" for e-Government project success. The purpose of this paper is, therefore, to investigate associations between the use of formal decision-making processes in e-Government projects and the outcomes of these projects. By doing so, this paper contributes to the decision sciences as well as to the fields of e-Government, information systems and public administration.
The paper proceeds as follows: Section 2 outlines relevant concepts from decision theory in order to build a theoretical framework for a survey. Before the method and material is presented in Section 3, the Swedish e-Government context is described. In Section 4, the survey's results are analyzed. Then, conclusions are drawn in Section 5, which also contains suggestions for future research.
Theories of Decision-Making and Values
Descriptive decision theory is concerned with how people actually make decisions, whereas prescriptive decision theory is devoted to providing assistance for better decision-making [11] . Resnik (1987) argues that knowledge about decision-making can be relevant for creating proper prescriptions concerning how decisions should be made; in other words, descriptive theories can inform prescriptive theories [12] . The underlying goal of the decision analysis field is to contribute to rational decision-making, and thus, to increase the likelihood of fulfilling objectives and acting in accordance with the decision maker's desires and values.
A well-framed decision situation can be exemplified by a game of roulette, which contains the basic components of a decision problem: objectives (win money) and preference (to win the most money possible), alternatives (different ways to bet or not to bet at all), uncertainties (the outcome is not known) and consequences (losses, wins). The objective, which is usually profit, can be assessed by counting a player's winnings or losses. He or she has a number of alternatives, all of which come with a degree of probabilistic uncertainty: a lower chance of winning carries consequences that are potentially more valuable, but also a larger risk of negative consequences. However, decision problems are often more complex and less well-framed than roulette, and humans are often driven by a larger spectrum of values than this example provides [13] .
Even though decision makers might strive for rationality, Simon (1955) coined the term "bounded rationality", which implies that decision makers can only be rational up to a certain point [14] . Cohen et al. (1972) describe bounded rationality as being that often a decision maker does not possess all the information required about a problem and thus cannot see all of the available alternatives. A decision might sometimes even be disconnected from the actual decision problem, with choices being made only when the organizational context allows for action [15] . Simon (1975) also differentiates between "substantive rationality," which refers to rational choices, and "procedural rationality", which refers to well-structured decision processes [16] .
In this paper, we focus on procedural rationality. Studies of the private sector suggest that the degree of rationality in decision-making depends on the environmental context, where factors such as competitiveness, uncertainty and high external control might reduce managerial discretion [17] . Furthermore, a longitudinal field study by Dean and Sharfman (1996) reveals that managers who apply a high degree of procedural rationality in strategic decision-making generally make better decisions [18] .
However, few such studies have been conducted in relation to the public sector. Andersson et al. (2012) investigate the challenges of implementing decision support systems (DSS) in a political context and conclude that several issues affect the outcomes, including a lack of impact on the final decision. The attitude among some of the decision makers in the study was that the political decision process could not be a subject for science; as such, they did not use the DSS results when making their final decisions [19] .
In the current study, we use the components of a decision problem as the themes for a survey (see Section 3). These themes, which are discussed below, are (a) values and objectives (including weighting and resource allocation); (b) risk analysis; and (c) assessment of projects outcomes. The themes are merged with public value theory from e-Government. This merging constitutes the paper's theoretical foundation.
Values and Objectives
The values of a decision maker and a decision's objectives are interrelated. Keeney (1992 and 1996) asserts that since values are fundamental to everything we do, they should be the driving force in decision-making. Focusing on values has the potential to create not only better alternatives, but also a better decision-making situation [20, 21] . Every decision situation is generally accompanied by a set of objectives that are unique up to a given context granularity. Moreover, many situations are characterized by multiple, and sometimes conflicting, objectives [22] . Since strategic decision-making can be viewed as allocating limited resources in order to achieve objectives, knowing about a decision maker's values and objectives is of great importance in resource allocation management [23, 24] . In the presence of conflicting objectives, planning for resource allocation and activities requires objectives to be associated with proper weights. Values can be structured into hierarchies and divided into means and ends. End values are fundamental strategic objectives that are supposed to guide all decisions. Such value hierarchies and alternatives can be generated by including relevant stakeholders early and throughout the decision-making process [20, 21, 25] .
In the private sector, profit is the ultimate objective. In the public sector, managers need to display skills in balancing competing objectives in a transparent way. Whereas private sector managers are accountable to shareholders, public sector managers need to explain their motives for making decisions about the use of a nation's fiscal funds. A major challenge for the public sector compared to private companies is value diversity. While the end value for a business is profit and efficiency, the public sector needs to balance demands for both efficiency as well as democratic values such as transparency [26] . A large strand of literature mentions a specific range of values that are unique to the public sector and e-Government context, namely public values. While the definition of public values is debated in the literature, it can nonetheless be defined as a normative consensus about issues that either concern citizens (e.g., rights, benefits, prerogatives, obligations or principles), government and policies [27] or a behavior that a majority of a population considers to be "right" [28] . Rose et al. (2015) use a tri-fold classification of public values: administrative efficiency, which focuses on value for money, productivity and performance; service improvement, which targets improving citizens' experience of government by making services more accessible; and citizen engagement, which aims to empower citizens as participative collaborators in decision-making. Their study revealed that local authority managers in Denmark tend to prioritize values associated with administrative efficiency, while citizen engagement values were less common [29] . Riabacke et al. (2011) suggest that using formal decision models, such as multi-criteria decision analysis, would be beneficial for structuring large-scale public decisions that feature conflicting objectives [30] . Moreover, Sundberg (2016) recommends utilizing public values as the ultimate e-Government objectives [31] .
Risk Analysis
A complex decision-making situation might involve a high degree of uncertainty which will affect the consequences [22] . Decision-making and risk analysis are tightly connected, since risks can be treated as decisions under uncertainty. Risk analysis includes methods for identifying, assessing and mitigating negative consequences from uncertainties. Ekenberg (2015) notes that few decision support tools have incorporated risk analysis [5] .
In mature e-Government settings, complexity is increased when multiple systems and actors are supposed to interoperate and collaborate. As mentioned in Section 1, research on risk analysis in relation to e-Government is sparse. However, the literature that does exist often mentions challenges, barriers and other factors that prevent successful outcomes. In this paper, four areas that can create uncertainties in e-Government projects were extracted from studies [8, [32] [33] [34] , namely:
• Technological factors (e.g., standards, interoperability, privacy and security).
•
Political factors (e.g., governance, common objectives).
Organizational and institutional factors (e.g., government reform, processes and management).
• Legal and regulatory factors (e.g., policy-making, privacy issues).
In addition to the challenges created by new technology, several issues associated with government structures also need to be considered when examining the e-Government context.
Assessment of Outcomes
The consequences, or outcomes, of decisions and uncertainties determine whether an initiative has been successful or not, given that they are assessed. However, attaching hard numbers to soft values is not always easy. This is especially true in relation to IS assessment, which has long been a topic in the literature. Lyytinen and Hirschheim (1987) state that: failure assessment only makes sense if values, and how they enter into an IS, are clearly understood. Expectations regarding the potential value of an IS can stem from both a system's stakeholders and its managers. One problem with the latter is that a system can be seen as a success in managerial terms, but not in a wide context: for instance, a project can be successful in terms of being delivered on time and within budget but still be perceived as a failure among its users [1] .
Fitzgerald (1998) suggests applying a multi-dimensional approach to IS evaluation. In addition to trying to estimate costs as far as possible, other benefits, including unexpected "second-order effects" should be assessed by involving the right types of stakeholders. Furthermore, an IS' contribution to strategy and long-term plans must be taken into account, as well as possible variations in the outcomes, which constitutes risk management. Moreover, decisions based on the evaluation need to be justified by quantifying and weighting the different dimensions [35] . While the work of Fitzgerald represents one IS evaluation option, Irani et al. (2008) conclude that e-Government evaluation is an underdeveloped area that needs improvement in order to fulfill the promises of transformational government [36] . Bertot et al. (2010) argue that while the use of ICTs has the potential to promote values such as transparency, such initiatives must be accompanied by evaluation criteria for measurement and verification [37] .
The Swedish E-Government Case
Sweden has a tradition of independent government agencies that dates back to the constitution of 1634; today, these agencies constitute the state's administration. When regional and local levels are taken into account, the number of independently managed agencies amounts to approximately 550.
The Swedish government has set up initiatives to evaluate the efficiency of the digitization of the country's public sector. The total IT costs for the government are estimated at SEK 46.5 billion per year [38] .
Examining official publications reveals more about the Swedish government and its efficiency, which is helpful for understanding the context in which the country's e-Government is operating. A strategic document from Sweden's central government outlines three objectives [39] : an easier everyday life for citizens; an open government administration that supports innovation and participation; and higher quality and more efficient government services.
A report from the Swedish National Audit Office [40] states that government agencies are not aligned with the objectives of central government and that the necessary institutional conditions needed for government agencies to reach their goals are absent. The report concludes that much untapped potential exists in relation to current e-services and that governance of the Swedish e-Government is characterized as short term, delegated and without holistic responsibility, which has led to low cost-efficiency.
The Swedish National Financial Management Authority reports that only 17% of the investigated government agencies have a method for benefit realization that they frequently use [41] .
Materials and Methods
The data used in this study were gathered from a survey administered to Swedish government agencies. The statistical population consists of national government agencies (n = 240), municipalities (n = 290) and county councils (n = 20). The national agencies and municipalities were chosen due to volume and a somewhat similar population size. However, the county councils, which are in the process of being converted into larger regions, likely have a population that is too low to conduct any statistical analysis on.
Official e-mail addresses for all government bodies were gathered from the register of Statistics Sweden [42] and the Swedish Association of Local Authorities and Regions. A link to the survey was then sent to these addresses, with the suggestion that a project leader, coordinator or IT strategist should answer it.
The respondents were ensured confidentiality when they answered the survey. They were asked to fill out what role they had and a short description of the initiative. The latter was necessary to avoid duplicate projects in the data since many e-Government initiatives are developed in collaboration between several agencies. Keeney (2004) argues that most decision problems are "no-brainers" while only a few decisions are complex enough to be subjects for thorough (decision) analysis [43] . To focus on complex and large-scale initiatives, a lower budget limit of SEK 1 million was set in the survey.
The survey questions were formulated based on the literature with respect to decision-making and e-Government, as discussed in Section 2. The corresponding options were based on the concepts addressed in the same section. The survey was created in Google Forms and open for responses for two weeks.
Free text answers were considered short enough to be treated manually and no extensive content analysis was conducted. The majority of the material was quantitative and suitable for statistical analysis. In a few cases, where respondents used free text instead of a fixed option, the answer was judged to be ambiguous and removed as missing data.
A follow-up survey was sent to the same population after the first results had been summarized. The purpose of the follow-up survey was to collect more data from projects that had not reached their objectives, so as to compare them with the initiatives that had successful outcomes.
The survey can be found in Appendix A.
Fisher's Exact Test
To compare groups of projects and variables, contingency tables were created and Fisher's exact test (two-tail, summing small p-values) was applied, as recommended for smaller samples [44] . p-Values less than 0.05 were determined to be statistically significant. Fisher's exact test was applied to 2 × 2 contingency tables with the assumption of a null hypothesis that no association exists between the rows and columns. The data were treated as independent.
When calculating P for the example in Table 1 , Equation (1) was used. The projects were divided in two ways: into groups based on their outcomes (e.g., success/failure), and into categories depending on the variables (e.g., using a decision model-yes/no). For example, a in Table 1 represents the projects in Group 1 that correspond to Category 1. Applying Equation (1) provided a one-tailed p-value. To obtain a two-tailed p-value, all variations in Table 1 that resulted in probabilities lower than the one we obtained in Equation 1 were added to the one-tailed p-value, which gave us the final value of P.
Results and Analysis
A total of 56 respondents are included in the results. Most of the respondents are project leaders, IT-managers and strategists, as well as members of steering groups. They represent projects with a budget larger than SEK 1 million. The outcomes of the 56 samples are distributed as shown in Table 2 . In addition to projects that achieved their outcomes, either fully (n = 10) or partially (n = 15), and projects that did not achieve them (n = 17), the results also consist of a fourth group with no ambition of assessing the results (n = 14). The results from the survey were used as categories for comparing the groups. In Table 3 , the categories have been given names and numbers based on the questions and their alternative answers in the survey (Appendix A).
Five answers were removed from question 10 and three from question 11 due to difficulties with interpreting free text data. Risk categories in the "No" group were divided by 13 since one respondent answered that risk analysis was performed, but that he or she did not know what type of risks were managed. 
General Findings
Thirty-nine respondents claimed that a decision method or model was utilized during the development. On the follow-up question about the name of the model, many respondents referred to project models: ten established project models (PM3, Pejl, VGR, XLPM, Visaren, Wenell, PPS, Projektil, IPMA, PROPS) and several other models that were unique to the organization were identified in the material. Methods from the decision theory literature were lacking. Respondents who claimed that no decision model was used (n = 17) often referred to project organization to describe how decisions were made (n = 11): e.g., by project leaders, project groups or steering groups.
Service improvement and administrative efficiency were the most common objectives in the material. Citizen empowerment values were less common (which was also the case in [29] ). Risk analysis was the activity being performed most often (82%), while resource allocation based on objectives was the least pursued activity (43%). In the projects where risk analysis was conducted, technological and project specific risks were the most common types. Political risks were less common.
The free text data suggested that the most common way of performing risk analysis was as integrated activities within project models.
Specific Findings
To compare successful and failed projects, two groups were created ( Table 4 ): Initiatives that had reached their objectives, either fully or partially, were merged into the SPS (Successful and Partially Successful Projects) group (n = 25). The other group, FAI (Failed Projects), consists of the initiatives that did not reach their objectives (n = 17). Table 4 . Groups.
Successful + Partially Successful Projects (SPS) 25
Failed projects (FAI) 17
As Table 5 demonstrates, the SPS group had a comparatively high degree of stakeholder inclusion when determining objectives and values (P = 0.029). Table 5 . Stakeholder-based objectives setting.
Stakeholders
Yes No
As shown in Table 6 , weighting of objectives was more common in the SPS group than in the FAI group (P = 0.0073). Finally, the SPS group focused on organizational risks to a larger extent than the FAI group, as demonstrated in Table 7 (P = 0.016). It is also worth noting that the projects in the SPS group that conducted risk analysis also managed more types of risks on average (4.3) compared to the FAI group (3.2).
Finally, something should be mentioned about the group of non-assessed projects. These initiatives distinguished themselves from the SPS group by the following parameters: they focused less on administrative efficiency (P = 0.0002) and they involved stakeholders when setting objectives to a lesser extent (P = 0.0013). The non-assessed projects also undertook less activities overall related to formal decision-making activities (weighting AND resource allocation AND risk analysis) (P = 0.009) than the SPS group. More research is needed to follow up on the trajectories of these projects since their outcomes are unknown.
Conclusions and Further Research
This study has investigated associations between the use of formal decision-making processes and e-Government project outcomes by administering a survey to Swedish national government agencies and municipalities. The results reveal that successful projects distinguished themselves by having a more formalized decision-making process, especially when it came to stakeholder inclusion and weighting of objectives. These projects also managed organizational risks to a larger extent than projects that did not reach their objectives. Hence, we cannot discard the idea that formal decision processes are actually a panacea for successful e-Government initiatives. Several non-assessed projects with unknown outcomes were also found in the data. The trajectories of these initiatives need to be studied further.
Respondents did not mention formal methods for decision-making, although they did refer to several project models. As a result, we can draw the conclusion that, while some activities related to formal decision-making are utilized in the studied context, generic ideas from prescriptive decision theories, such as value-focused thinking, have not yet reached e-Government. What is undertaken in e-Government decision-making is project management at best, represented by a plethora of different project models that serve as bounding conditions for procedural rationality. If the objectives of e-Government are to deliver open, efficient services and make citizens' lives easier, the question must be asked why those responsible have not adopted more formal approaches that would facilitate a broader scope of public values being realized and evaluated within the projects.
In order to properly operationalize objectives and realize the potential values of technology in the public sector, we see a great opportunity for researchers to continue investigating decision-making in the e-Government context-both in theory and practice. Such studies would allow for further exploration and expansion of the boundaries of rationality in the context, beyond project management. Furthermore, by merging public value theory with concepts from decision theory, it is possible to further develop the theoretical base of e-Government. The approach used in this paper can be applied in other national settings as well, which would allow for international comparisons.
Some of the limitations of the study can be traced back to definitions, while others are related to the used methodology. E-Government was not defined in the survey, although e-services were mentioned as an example. Citizens, entrepreneurs and employees were suggested as examples of relevant stakeholders.
A formalized decision process involves a structured and systematic method, often accompanied by a model enabling or facilitating the use of the method. From the decision maker's perspective, distinguishing between these two concepts is a less relevant issue. Since the purpose of this study was to identify the use of formal decision processes, the concepts were not distinguished in the survey.
In the analysis, groups and categories were subject to the authors' interpretation. Since the second survey specifically targeted initiatives that had not reached their objectives, the data do not represent the distribution of success and failures among the whole population. 
